Inhibitory effect of D-glucosamine on glycolysis in bovine retina.
1. The effects of glucosamine concentration on the size of the lactate pool, on the levels of ATP, ADP, AMP and on the radioactivity incorporation from [1-14-C] glucosamine into lactate, N-acetylglucosamine and glucosamine-6-P were studied using whole bovine retinas. 2. The radioactive lactate, evaluated in relation to glucosamine molarity, after a modest initial increase, diminishes significantly. On the contrary the N-acetyl [1-14-C] glucosamine, the [1-14-C] glucosamine-6-P and, consequently, also the [1-14-C] glucosamine-6-P/[-14-C] lactate ratio increase with glucosamine molarity. 3. The retinal content of ATP shows a modest increment after incubation with low concentrations of D-glucosamine (0.5--2.0 mM) and a remarkable fall at higher concentrations. 4. Using retinal homogenates D-glucosamine clearly lowers the lactate production from glucose, glucose-6-P and fructose-1, 6-P2. 5. D-Glucosamine acts as an inhibitor of retinal glyceraldehyde-3-P dehydrogenase and lactate dehydrogenase by decreasing the initial velocity of these reactions. 6. It is concluded that D-glucosamine causes a reduction in the lactate production, by inhibiting two enzymes of the glycolytic pathway: glyceraldehyde-3-P dehydrogenase and lactate dehydrogenase. The fall in the adenine nucleotides content is a consequence of a dephosphorylation of ATP for the phosphorylation of glucosamine without concomitant resynthesis of ATP "via glycolysis".